Extracellular signal-regulated protein kinases mediate H(+),K(+)-ATPase alpha-subunit gene expression.
Extracellular signal-regulated protein kinases (ERKs) are important in many cellular functions. We and others have previously reported that prolonged exposure of gastric parietal cells to epidermal growth factor (EGF) enhanced gastric acid secretion stimulated by secretagogues via ERKs. In this study, we examined whether ERKs regulated H(+),K(+)-ATPase alpha-subunit gene expression using a gastric cancer cell line, AGS. EGF induced ERK activity time- and dose-dependently with a maximal effect observed at 10 min and 10 nM, respectively. The MEK inhibitors, U0126 and PD-98059, dose-dependently inhibited the ERK activity stimulated by EGF. To test H(+),K(+)-ATPase alpha-subunit gene expression, we transfected AGS cells with a plasmid containing a canine H(+),K(+)-ATPase alpha-subunit gene promoter fused to a luciferase reporter gene. EGF induced luciferase activity in transfected cells; this effect was inhibited by the MEK inhibitors, suggesting that EGF-induced gene expression involved the ERK pathway. When AGS cells were transfected with the reporter plasmids in conjunction with an expression vector encoding constitutively active MEK1, luciferase activity was strongly enhanced; this effect was attenuated by the MEK inhibitors or by an additional cotransfection of dominant negative MEK1. Taken together, our results led us to conclude that the ERK pathway may mediate H(+),K(+)-ATPase alpha-subunit gene expression, contributing to gastric acid secretion in parietal cells.